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　　　(Ｆａｃｕltｙ　ｏｆ Ａｇｒic咄町ｅ、Ｋｏｃｈｉ Ｕｎｉｖeｒｓitｙ)
The species used in the investigation on cell wall composition of yeast are only Baker's
　　　1,2,3.4,5.)　　　　　　　　　　　　　　　3,6,7,8,)　　　　　　　　　　　3）
yeast, Sａｃｃｂａｒｏｍμｅｓ ｃｅｒｅｖiｓｉａｅ，　　　Ｃａｎｄｉｄａ tｒｏｐｉｃａｌｉｉ　and Ｓｈｉｚｏｓａｃｃｈａｒｏｍｙｃｅｓ
　　　　　　3)そ
oｃtｏｓｔｏｒiiｓBeiierinck.　It is therefore　desirable to　treat some more species in order to
explain yeast cell membrane in general.　　　　　　ニ　　　　　　　　　　　　　　　　　　．
　　　　　　　　　　　　　　　　　　　5）In the preceding experiments　we reported　that　the cell wall ０ｆBaker's yeast and
Ｒａｓｓｅ　Ｈ consisted of double membranes、which were named the first and second
membrane respectively and　that the former was composed　01 mannose while .the
latter was composed of glucosamine and ‘another carbohydrate.　　.　　　　　　　　ヽ
　The　present　paper　reports　ａ　continuation　of our study on　yeast cell wall　com-
position results of experiments on some film ｙｅａｓtｓ;　Ｖ、．（Ｋｙｏｔｏ
Univ. )Ｐｉｃｈｉａ ｍｅｍｈｒａｆａｃｉｅｎ%foi-ma a Toyama　no. 4、especially on its ｃ､arbohydrate
component.　　　　　＼゛
　　　　　　　　　　　　　　　　　　　　Materials and Methods
　The materials　used　ｗｅｒe　Willia 　ａｎｏｍａｌａ、ＶＶｉＨｉａｓf>、（ＫｙｏｔｏUniv. ) and　Ｐｉｃｈｉａ
　　　　　　　　　　　　　　yeast cells
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** The carbohydrate component of this material was examined in the usual manner including
　　hydrolysisand subsequent paperchromatography.
　　　　　　　　　　　　　　　Figure1. M thod of cell wall analysis
゛HOUWINK and KREGER used some more genera（!fyeast but those were subjected only to an
　incidentalobservation.
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mｅｍｈｒａμｉｃｉｅｔtｓ，　Theformer two ｌwere obtained from 脚ｅ :laboratory stock collection of
the Department of Agricultural Chemistry, University of Kyoto, and the latter from
Kodama　Brewing ･Co. 1 hey were harvested･ by ceritr妊uging,　from ａ　culture　of ２０
days in　Hayduck's　liquid　medium and the ，component　sugar of the cell wall was
investigated by analytical　method　as　shown　in　Figure　1. 1 he ｃ･hange of cell wall
appearance　during this　treatment was examined under an ｅ!ectron microscope of the
type SM一C2. Shimazu.　　　　．　　　　　　　　・一　，-
　　　　　　　　　　　　　　　　　　　　　Results and Discussion
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　｡　　　　　　　　　　　　　9）
　An attribute of film yeast, viz. that it has only ａ small amoiint of cell content! is
shown　by dint of high　transparency to the electror!　beam ･in Photo １ ０ｎ each Plate.
When the yeast was boiled, the cell appearance showed no marked change except for
the fact that the cell content　showed a little contraction　and　the cell　surface grew
Ｓomewhat rough （･Photo ２ ０ｎ each Plate).
　Ｂｙ。the treatment with 3 % NaOH, both the cell content and the first membrane
dis appeared, but the second membrane which ｈａ‘ｓａ very rough surface remained, and
bud scars became clearly recognizable (Photo ３０ｎeach Plate). This is an evident proof
that the cell ｗalトconsists of two　membranes which behave　differently　to NaOH
　　　　　　　　　　　　　　　　　　　３）　　　　　　　　　　　｡　’　　　　＿
treatment, though HOUWINK　denies the double laJer゛ system of the yeast cell wall.
But recently HILDA Ｄ. AGAR and Ｈ. C. DOUGLAS　also demonstrated the double layer
of yeast cell wall.　　　　　　　　　　　　　　　　　　　　‘
Figure 2. Fi lter-paperc hromatogram of sugar component of yeast cell wall
　　　　　　　　The chromatogram was run in ａ mixture of .Butanol : Acetic acid : Water
　　　　　　　　(4:1 :2), three times, 2G hr. each time. ■ j　　　　　　　　　　　・
1……In hot water soluble component　　　　　..　　　　　　　　　　　　　　　　　　　　　　　　　　｝｝ＦμHa anomala
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　We. examined and found the polysaccharide component of this　substance　soluble in
NaOH, to be composed of glucose (Fig. 2.). This result is different from our previous
　　　　5)reports　on experiments with j?asse ７７and Baker's yeast and from reports of other fore
mentioned　researchers) in　as far that the so-called yeast mannan was not　detected
anywhere in this film yeast･
　It is not clear whether this difference has any relation with the attributes of film yeast
or not. Although the remaining cell wall, (ｗｈｉＣｈwe think, judging･by the similarity of the
method of preparation of sample, is ａＳｕbStａ,ｎＣｅ６ｆｏｒｒｅＳｐｏｎｄｉｎｇtｏthe insoluble glucan
proposed by Ｗ. Ｚ.ＨΛSSID and Ｍ. Ａ.ＪＯＳＬＹＮ)ｗａＳヽboiled with 3 % HCl for 3 hrs.)
no substantial change occurred to it, but the micro-fibril structure of ，the cell wall
became very clearly recognizable (Ｐｈｏt0 4 on each Plate). In the supernatant liquid of
this preparation we could not detect　any sugar.　Next it was boiled with cone. HCl
for one hour (Ｐｈｏt０５ ０ｎ each Plate);　the　filtrate of this　solution was examined by
Ｅ LSON -MORGAN reaction, and was then found to Ｃｏｎ･tainglucosamine as shown
in Table 1. But this coloration was so weak that　we think that the glucosamine
existing in the cell wall is only of ａ small amount.
Table 1. Detection of glucosamine in the hydrolysate of second membrane
Willia anomala
叩ぶia sp. (Kyoto Univ.)
Ｐｉｃｈｉａｍｅ?
???
＋
　　　　　　’　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　10）. It has been pointed out that chitin is fibrous crystal･ But we think that all this
fibril　cannot　be　chitin, when　one　considers the feebleness of the ELSON-MORGAN
reaction　and the　results of some　researchers who described it to be insoluble glucan。
　　　　　　　　　　　　　　　　　　　　3）while HOUWINK and KREGER reported that chitin is granule substance.
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　　　　　　　　　　　　　　　　　　　　　　　　　　Summary
　The structure and the chemical composition of the cell wall of　film yeasts ( WiiNa
ａｎｏｍａｌａ，　Willia ｓi）.(Kyoto Univ.) and　Ｆｉｃｈｉａ ｍｅｍｂｒ　ａｆａｃｉｅｎｓ，　torma cc Toyama　ｎ０.
4) were studied by using both chemical　and　electron　microscopic　method and the
following results were obtained.
　1. The cell wall consists of at least two　membranes, one of which is made up of
the glucan component, and the other (second membrane) contains glucosamine besides
４ 高知大学学術研究淵1告　．第５巻　第42号
　　　　　-
insoluble glue an.　　　　　　　　　　　　　　　　　‥
　2. So-called yeast mannan was not detected anywher･ｅ.
　3. The fibrilstructure of the cell wall was shown by electron micrographs.
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Plate 1. Willia anoﾀmala.×4000ｊ
Material； cells which were collectedfrom liquid medium.
Same as photo l，after boiling with water.
Same as photo 2，after being treated with hot 3% NaOH.
Same as photo 3，after being treated with 3％hot HCl.
Same as photo 4，after being treated with cone. HCI on water bath
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Photo 2.
Photo 3.
Photo 4.
Photo 5.
Plate 2. Willia sp. (Kyoto Univ. ).×4000.
Material ； cells which were collected from liquid medium.
Same as photo 1，after boiling with water.
Same as photo 2，after being treated with hot 3％ＮａＯＨ.
Same as photo 3，after being treated with hot 2% HCl.
Same as photo 4，after being treated with cone.‘HCl on water bath.
? ? ? ? ? ? ? ? ? ? ? ? ?
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Platｅ ３. Ｐｉｃｈｉａｍｅｍｂｒ　cがａｃｉｅｎs.formaα. Toyama ｎ０．４．×4000．
ぼT?恒ｌ政三回
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………???
　●Ｊ－－－
Material ； cells which were collected from liquid medium.
Same as photo 1，after boiling with water.
Same as photo ｡2, after being treated with hot 3％ＮａＯＨ.
Same as photo 3，after being treated with hot 3％ＨＣＩ.
Same as photo 4，after being treated with cone. HCl on water bath.

